Dedicated metallochaperone connects apoenzyme and molybdenum cofactor biosynthesis components.
The biogenesis of molybdenum-containing enzymes is a sophisticated process involving the insertion of a complex molybdenum cofactor into competent apoproteins. As for many molybdoenzymes, the maturation of trimethylamine-oxide reductase TorA requires a private chaperone. This chaperone (TorD) interacts with the signal peptide and the core of apo-TorA. Using random mutagenesis, we established that alpha-helix 5 of TorD plays a key role in the core binding and that this binding drives the maturation of TorA. In addition, we showed for the first time that TorD interacts with molybdenum cofactor biosynthesis components, including MobA, the last enzyme of cofactor synthesis, and Mo-molybdopterin, the precursor form of the cofactor. Finally we demonstrated that TorD also binds the mature molybdopterin-guanine dinucleotide form of the cofactor. We thus propose that TorD acts as a platform connecting the last step of the synthesis of the molybdenum cofactor just before its insertion into the catalytic site of TorA.